Ontogeny of rat pulmonary alveolar macrophage function: evidence for a selective deficiency in il-10 and nitric oxide production by newborn alveolar macrophages.
Alveolar macrophages (AM) play a crucial role in host defence by secretion of a large repertoire of biological response modifiers (BRM) following challenge. Newborns manifest increased susceptibility to lung infections, suggesting a deficiency in AM-mediated host defence. Thus, we investigated the ontogeny of BRM production by resting and stimulated AM. We analysed the capacity of rat AM to produce mRNA specific for a range of cytokines including tumour necrosis factor-alpha (TNF-alpha), interleukin (IL)-1beta, IL-6, IL-10, IL-12, IL-18, and the enzyme inducible nitric oxide synthase, in response to in vitro lipopolysaccharide (LPS) challenge. We report that production of nitric oxide by newborn AM under conditions of maximal stimulation was impaired. In addition, expression of IL-10 was only minimally upregulated in AM from newborns in response to LPS compared to adults. Inability to upregulate expression of IL-10 appeared to be influenced by microenvironmental factors, since peritoneal macrophages from newborns responded to LPS with significant upregulation of IL-10. Furthermore, when newborn AM were precultured in vitro, IL-10 responsiveness to LPS was partially restored. In contrast, cytokines such as TNF-alpha, IL-1, IL-6, IL-12 and IL-18 appeared to be expressed at adult levels by newborn AM. These results demonstrate that there may be functional differences in AM of newborns compared to adults, and these may be specific to the tissue compartment.